Animal preparation. We studied 10-week-old male Sprague-Dawley rats. Rats underwent stereotaxic surgery to indwell single catheters in the third cerebral ventricle [intracerebroventricular (ICV)] (S1-S3) or bilateral catheters into the mediobasal hypothalamus [intrahypothalamic (IH)] (S4, S5). One week later, we placed indwelling catheters in the internal jugular vein and carotid artery for sampling and infusion during the in vivo experiments (S1-S3). Recovery from surgery was monitored by measuring daily food intake and weight gain for 4-5 days after surgery.
Biochemical analysis. Plasma glucose concentrations were measured by the glucose oxidase method (Glucose Analyzer II, Beckman Instruments, Inc., Fullerton, CA). The hypothalamus was sampled at the end of 6 hr ICV vehicle or glucose (2 mM; 5 µl/h) infusions or at the completion of the hyperglycemic-pancreatic clamp studies. The whole hypothalamus (~20 mg) was homogenized and sonicated for 1 min in 50 µl of buffer (2 mM TRIS-HCl & 1 mM EDTA, pH 7.4). The glucose concentration in the homogenate was then directly measured by the glucose oxidase method. For each sample, glucose measurements were performed in duplicates. Plasma lactate concentrations were determined by a kit in accordance with the manufacturer's instructions (Sigma Diagnostics, St. Louis, MO). FFA concentrations were determined by an enzyme assay in accordance with the manufacturer's specifications (Waco Pure Chemical Industries, Osaka, Japan). Plasma insulin concentrations (with rat and porcine insulin standards) were measured by radioimmunoassay (RIA). Plasma adiponectin concentrations were measured by RIA (Linco Inc., Austin, Texas, USA). Plasma glucagon concentrations were measured by RIA (Linco Research, St. Charles, MO).
Glucose-6-phosphatase and phosphoenolpyruvate carboxykinase gene expression in liver. Glucose-6-phosphatase (G6pase) is encoded by G6pc and phosphoenolpyruvate carboxykinase (Pepck) is encoded by Pck1. G6pc and Pck1 gene expression was measured by quantitative real-time PCR. In brief, total RNA was extracted from rat livers obtained after the in vivo studies using the TRIzol reagent (Invitrogen). cDNA was then synthesized from 2 µg of total RNA using the Superscript III First Strand kit (Invitrogen). Samples of RNA in which the reverse transcriptase was omitted (no RT samples) were included as control. The cDNA and "no RT" samples were diluted 1:20 with PCR grade water and 2 µl from each sample was used for PCR in a total volume of 20 µl. The FastStart DNA Master SYBR Green I kit (Roche) and the LightCycler 2 instrument (Roche) were used in all experiments. 18S expression was routinely measured for normalization purposes. The primers were: 5'-GCGACCGTCCCCTTTGCATCTGTC-3' and 5'-CCACCAAACACTCCCCCTCCT CC-3' for G6pc, 5'-GCCTCCTCAGCTGCAT AATGGTCT-3' and 5'-GAATGCTTTCTCGAAGTCCTCTTCTG-3' for Pck1; 5'-AGGGTTCGATTCCGGAGAGG-3' and 5'-CAACTTTAATATACGCTATTGG-3' for 18S. mRNA copy number was calculated from standard curves obtained using plasmid DNA standards of known copy number for the each gene of interest.
Calculation. Statistical analysis was done by unpaired Student's t test or analysis of variance as appropriate. Data are presented as means + SEM. All values were collapsed into a single value for each animal prior to the calculation of mean. The time period 180-240 min was averaged for the basal and the time period 300-360 min was averaged for the clamp conditions. 
